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157) ABSTRACT

A wheel drive structure for an agricultural tractor com-
prising a drive case housing a differential mechanism
and reduction mechanisms to transmit power from said
differential mechanism to wheels. The drive case com-
prises first and second case portions and said first case
portion is made of a structural steel pipe.

9 Claims, 4 Drawing Figures
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WHEEL DRIVE STRUCTURE FOR
AGRICULTURAL TRACTOR

BACKGROUND OF THE INVENTION

This invention relates to a wheel drive structure for
an agricultural tractor comprising a drive case support-
ing a right and left pair of wheels, the drive case hous-
ing a differential mechanism in an intermediate position
between a righthand end and a lefthand end thereof and
reduction mechanisms i1n the righthand end and the
lefthand end, respectively, to transmit power from the
differential mechanism to the wheels. |

With the above tractor, the smaller the outside diame-
ter of a portion of the drive case housing the differential
mechamism and a pair of transmission shafts operatively
connecting the differential mechanism to the two reduc-
tion mechanisms, respectively, the higher is that portion
of the drive case from the ground and the less likely is
the drive case to come into contact with ridges or crop
when the tractor engages in work while straddling the
ridges in a field. Furthermore, since the differential
mechanism has a larger outside diameter than the trans-
mission shafts extending from the differential mecha-
nism to the reduction mechanisms, it has been conven-
tional that the portion of the drive case housing the
differential mechanism and the transmission shafts com-
prises a combination of individual parts, namely a part
for housing the differential mechanism and two other
parts having a smaller diameter than the mentioned part
and housing the transmission shafts, respectively.
Therefore, that portion of the drive case, and hence the
entire drive case, is expensive to manufacture.

SUMMARY OF THE INVENTION

A primary object of the invention is to provide a
drive case whose portion housing the differential mech-
anism and transmission shafts has a maximum height
above the ground and which may be manufactured at
low cost.

To achieve the above object a wheel drive structure
for an agricultural tractor according to this invention

comprises a drive case supporting a right and left pair of
wheels, the drive case housing a differential mechanism
in an intermediate position between a righthand end and
a lefthand end thereof and reduction mechanisms in the
righthand end and the lefthand end, respectively, to
transmit power from the differential mechanism to the
wheels, wherein the drive case comprises a first case
portion housing the differential mechanism and a pair of
transmission shafts operatively connecting the differen-
‘t1al mechanism to the reduction mechanisms, respec-
tively, and a pair of second case portions housing the
reduction mechanisms, respectively, the first case por-
tion being a length of structural steel pipe extending
between the second case portions. |
As described above, the first case portion comprises
one continuous unit extending from one of the second
case portions to the other, with a small diameter gear
provided to mesh with a pinion gear. The first case
portion now has a maximum height above the ground
away from ridges and crop and permits the tractor to
operate desirably. Moreover, the first case portion may
be manufactured at low cost utilizing an existing struc-
tural steel pipe; the manufacture involves minor shaping
work only such as perforating it to receive the pinion
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gear and constricting certain of its parts. This results in
low cost of the drive case taken as a whole.

A secondary object of this invention is to fully com-
pensate for inability to provide a great reduction ratio
resulting from the differential mechanism being housed
In the steel pipe having a substantially equal diameter, as

described above.

In order to achieve the secondary object, the inven-
tion provides, in addition to the foregoing construction,
reduction mechanisms each having a greater reduction
ratio than an average reduction ratio provided for the
right and left wheels by the differential mechanism.

Even though torque input to the differential mecha-
nism is insufficiently reduced by the small diameter gear
in mesh with the input pinion gear, the small diameter
gear beimng provided to decrease the outside diameter of
the differential mechanism, it 1s compensated for by the
reduction mechanisms each having a greater reduction
ratio than an average reduction ratio provided for the
right and left wheels by the differential mechanism. In
order that the wheels receive a predetermined value of
torque transmission, the rotary power transmitted to the
differential mechanism is reduced to predetermined
slow rotations for transmission to the wheels. Thus, this
arrangement has the advantage of effecting sufficient
reduction while permitting the first case portion to be
formed of an inexpensive, continuous steel pipe extend-
ing from one of the second case portions to the other.

Other advantages of this invention will be apparent
from the following description given with reference to
the drawings. |

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings show a wheel drive structure for an

agricultural tractor according to this invention, In

which: |
FIG. 1 1s a side elevation of an agricultural tractor,
FIG. 2 is a partly developed and partly broken away

rear view of a front wheel mounting structure,

FIG. 3 is a partly developed front view of the front

wheel mounting structure, and
FIG. 4 is a sectional view taken on line IV—IV of

FI1G. 3.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to FIG. 1, an agricultural tractor comprises
a four wheel drive vehicle having a right and left pair of
dirigible front wheels 1 and a right and left pair of non-
dirigible rear wheels 2. The tractor includes a lift arm 3
at the rear end thereof for vertically movably attaching
a rotary plow or other working implements, and a
power takeoff shaft 4 again at the rear end thereof for
driving the attached working implement.

Referring to FIG. 2, the tractor further inciudes a
drive case 6 bearing the front wheels 1 at right and left
ends thereof by means of axles 5. The drive case 6 in-
cludes a pair of front and rear tubular supports 7 and 8
welded to an intermediate position between the right
and left ends thereof. By means of these supports 7 and
8 and a pair of front and rear bosses 9 and 10 provided
on a tractor body the drive case 6 is vertically oscillat-
able about an axis P1 extending longitudinally of the
tractor body. Thus, the front wheels 1 are attached to
the tractor body to be vertically oscillatable in opposed
relationship with each other about the axis P1, whereby
the tractor body maintains a substantially horizontal
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posture regardless of an incline of the ground trans-
versely of the tractor.

A front wheel drive structure will be described here-
inafter. The drive case 6 comprises a first case portion

12 formed of a length of structural steel pipe and two
second, cast case portions 11, the first case portion 12

constituting an intermediate portion and the second
case portions 11 constituting the right and left ends of
the drive case 6, respectively. The first case portion 12
houses a differential mechanism 13 at an intermediate
position thereof and a right and left pair of transversely
extending transmission shafts 14 operatively connected
to a right and left pair of side gears or output gears 13a
of the differential mechanism 13, respectively. Each of
the second case portions 11 houses a vertically extend-
ing transmission shaft 16 operatively connected to one
of the transverse transmission shafts 14 through a bevel
gear mechanism 15 acting as reduction means, and a
bevel gear reduction mechanism 19 comprising a small
drive gear 17 formed integral with a lower end of the
vertical transmission shaft 16 and a large driven gear 18
in mesh with the small gear 17 and splined to the axle 3.
The bevel gear reduction mechanism 19 has a greater
reduction ratio than an average reduction ratio pro-
vided for the right and left front wheels 1 by the differ-
ential mechanism 13. The differential mechanism 13
receives an output torque of a transmission 20 through
an input shaft 135, reduces its speed and divides the
output to right and left. The divided output is transmit-
ted to each axle S after being reduced by the bevel gear
mechanisms 15 and 19. Number 13¢ 1n FIG. 2 denotes a
drive pinion gear, and number 134 denotes a pair of
plnion gears.

As shown in FIG. 2, the first case portion 12 contains
two position setting tubes 12’ to retain bearings 13’ of
the differential mechanism 13 in position axially of the
transverse transmission shafts 14. These tubes 12’ are

removably inserted into the first case portion 12 and

retain the bearings 13’ in position by abutting against the
bearings 13’ and against case portions 21 to be described
hereinbelow.

A construction to render the front wheels 1 dirigible
will be described next. Each of the second case portions
11 comprises a stationary case portion 21 housing the
vertical transmission shaft 16 and fixed to a flange 124 of
the first case portion 12, and an oscillatable case portion
22 having the axle § and connected to the stationary
case portion 21 to be oscillatable about a vertical axis P2
coaxial with the vertical transmission shaft 16. The
oscillatable case portion 22 is oscillatable by means of a
knuckle arm 23.

The first case portion 12 defines a bore 24, as seen in
FI1G. 2, to permit lubricating oil in the first case portion
12 to flow 1nto the boss 9 as lubricant between the boss
9 and the tubular support 7.

The bevel gear reduction mechanism 19 may be re-
placed by a planetary reduction mechanism, and they
are generally called reduction mechanism in this specifi-
cation.

FIGS. 3 and 4 show a modified embodiment in which
only one position setting tube 12’ is provided on one
side of the differential mechanism 13. This embodiment
will particularly be described hereinafter using like
reference numbers for like components in the preceding
embodiment.

Referring to FIG. 3, a drive case 6 is provided bear-
ing the front wheels 1 at right and left ends thereof by
means of axles 5. The drive case 6 includes a tubular
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support 7 and an input shaft case 8 welded to an inter-
mediate position between right and left ends thereof.
The drive case 6 1s attached through the tubular support
7 and the input shaft case 8 to a pair of front and rear

bosses 9 and 10 provided on a tractor body, to be verti-
cally oscillatable about an axis P1 extending longitudi-

nally of the tractor body. Thus, the front wheels 1 are
attached to the tractor body to be vertically oscillatable
in opposed relationship with each other about the axis
P1, whereby the tractor body maintains a substantially
horizontal posture regardless of an incline of the ground
transversely of the tractor.

A front wheel drive structure will be described here-
inafter. The drive case 6 comprises a first case portion
12 formed of a length of structural steel pipe and two
second, cast case portions 11, the first case portion 12
constituting an intermediate portion and the second
case portions 11 constituting the right and left ends of
the drive case 6, respectively. The first case portion 12
houses a differential mechanism 13 and a right and left
pair of transversely extending transmission shafts 14
operatively connected to a right and left pair of side
gears of the differential mechamsm 13, respectively.
Each of the second case portions 11 houses a vertically
extending transmission shaft 16 operatively connected
to one of the transverse transmission shafts 14 through a
bevel gear mechanism 15 acting as reduction means, and
a bevel gear reduction mechanism 19 comprising a small
drive gear 17 formed integral with a lower end of the
vertical transmission shaft 16 and a large driven gear 18
in mesh with the small gear 17 splined to the axle 5. The
differential mechanism 13 receives an output torque of a
transmission 20 through an input shaft 135, reduces its
speed and divides the output to right and left. The di-
vided output is transmitted to each axle 5 after being
reduced by the bevel gear mechanism 15 and 19.

A construction to render the front wheels 1 dirigible
will be described next. Each of the second case portion
11 comprises a stationary case portion 21 housing the
vertical transmission shaft 16 and fixed to a flange 12a of
the first case portion 12, and an oscillatable case portion
22 having the axle 3 and connected to the stationary
case portion 21 to be oscillatable about a vertical axis P2
coaxial with the wvertical transmission shaft 16. The
oscillatable case portion 22 is oscillated by means of a
knuckle arm 23.

The differential mechanism 13 comprises a drive
pinion gear 13e¢, a driving gear 13¢, and a differential
portion 28. The differential portion 28 includes a differ-
ential gear case 26 fixed to the driving gear 13c by four
bolts 25 extending through a space between bearings 13’
of the differential gear case 26 through a support pin 27,
and the pair of side gears 13a attached to the differential
gear case 26 and the driving gear 13c, respectively. As
seen in FIG. 3, the differential portion 28 and the drive
pinion gear 13e are opposed to each other transversely
of the tractor across the driving gear 13¢. Further, the
driving gear 13¢ and the differential gear case 26 have
similar outside diameters to render the differential
mechanism 13 compact.

Reference number 12' denotes a position setting tube
abutting at one end thereof against one of the bearings
13’ of the differential mechanism 13 and at the other end
against the flange 124, the other bearing 13’ being held
in position by a snap ring fitted to the first case portion
12, whereby the differential mechanism 13 1s fixed in
position in the first case portion 12. This construction
involving only one position setting tube has the advan-
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tage of low manufacturing cost over the preceding
embodiment 1n which two position setting tubes are

used.

What is claimed is:

1. A wheel drive structure for an agricultural tractor

comprising:

drive case means extended transversely of said trac-
tor for supporting right and left wheels, said drive
case means comprising a first case member and a
pair of second case members connected to opposite
ends of said first case member;

said first case member being formed of a length of
structural steel pipe and housing a differential
means 1n an intermediate portion thereof and a pair
of differential output shafts extending in opposite
directions from said differential means;

said differential means including a driving gear opera-
tively connected to a differential input shaft and a
differential gear case fixedly secured to said driving
gear, said driving gear and said differential gear
case having a substantially same outer diameter;

said second case members each housing reduction
means, said reduction means operatively connected
to one of said differential output shafts from said
differential means for driving one of said wheels,
sald reduction means having a greater reduction
ratio than an average reduction ratio of said differ-
ential means.

2. The structure of claim 1 wherein

said driving gear and said differential gear case are
integrally interconnected by a tubular member,
said tubular member being rotatably mounted on
one of said differential output shafts.

3. The structure of claim 2 wherein

sald each second case member comprises a stationary
case portion fixed to said first case member and an
oscillatable case portion oscillatably supported
around said stationary case portion and including
an axle, said stationary portion having a tubular
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flange portion fitted in an inner surface of said first
case member.

4. The structure of claim 3 wherein

said differential gear case and said driving gear are
rotatably supported by first and second bearing
means, respectively, said first and second bearing
means being retained in positions thereof by posi-
tion setting tubes arranged between said first and
second bearing means and respective said tubular
flange portions.

5. The structure of claim 4 wherein

said each position setting tube is concentrically ar-
ranged with and inserted within said first case
member.

6. The structure of claim 5 wherein

said each reduction means comprises a bevel gear
interlocking mechanism including a drive gear
attached to a vertical transmission shaft operatively
connected to said differential output shaft by bevel
gearing, and attached to said axle.

7. The structure of claim 3 wherein

said differential gear case and said driving gear are
rotatably supported by first and second bearing
means, respectively, said first bearing means being
retained 1n its position by a first position setting
tube arranged between said first bearing means and
said tubular flange portion of one of said stationary
portion, said second bearing means being retained
In its position by a second position setting tube
arranged between said first and second bearing
means.

8. The structure of claim 7 wherein

said each position setting tube is concentrically ar-
ranged with and inserted within said first case

member.
9. The structure of claim 8 wherein
sald each reduction means comprises a bevel gear

interlocking mechanism including a drive gear
attached to a vertical transmission shaft operatively
connected to said differential output shaft by bevel

gearing, and attached to said axle.
* % %k % X
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